Some derivatives of bactobolin were prepared from bactobolin (1) by radical reduction and formation of the fused azetidine ring. The derivatives proved less active than the parent antibiotic 1 against bacteria, indicating that dichloromethyl group at C-3 position play an important role in biological activity.
Bactobolin (1) was isolated from the culture filtrate of Pseudomonas sp. BMG 13-A71). Compound 1 demonstrated various kinds of biological effects including antimicrobial and antitumor activities suppressing effect on antibody production6) and therapeutic effect on autoimmune encephalomyelitis7). Due to its fascinating biological activities, 1 have attracted interest in the synthesis of new active analogues. Until now, structural modifications of 1 have been done in the side chain of amino acid8,9) and the hydroxyl groups of the skeltone10).
On the other hand, actinobolin (2) structurally analogous to 1 from culture filtrate of Streptomyces griseoviridis var. atrofaciens11) is considerably distinct from 1 in biological activity and toxicity, 2 being less active than 1. Compound 2 bears a structural resemblance to 1 except for the functionality at C-3. These facts prompted us to examine the role of the dichloromethyl group at C-3 of 1 and of the conformation of 1 in biological activity and toxicity. We here report the synthesis of chloromethyl, dimethyl and azetidine-fused derivatives of bactobolin (3, 4 and 5, respectively) by dechlorination of the dichloromethyl group and formation of the fusedazetidine ring.
Synthesis
After several attempts, dechlorination of the dichloromethyl group of p-methoxybenzyloxycarbonylbactobolin (6) was best achieved by radical dehalogenation with tri-n-butyltin hydride and 2, 2'-azobisisobutylonitril (AIBN) to give 7 (71% yield) and 8 (8% yield). Removal 
Biological Activities
Compounds 3 and 4 as well as 2 showed less inhibitory activity than 1 against several microorganisms (Table 1) and cytotoxicity (Table 2) . Interestingly, the intensity of inhibitory activity against bacteria as well as cytotoxicity of these analogues is proportional to the degree of substitution by chlorine atom at C-3. These results indicate that the functionality at C-3 considerably influences the biological activity and that the chlorinated functional group significantly enhances the inhibitory activity against bacteria and also the cytotoxicity.
Compound 5 having tricyclic skeltone weakly inhibited all microorganisms, suggesting that the conformation also play the major role to exhibit biological activity. The further structural modifications based on the alteration of the functionality at C-3 position are now in progress. Table 2 . Cytotoxicity of bactobolin (1), actinobolin (2) and bactobolin derivatives (3, 4, 5).
The rate of survival cells was measured by MTT assay and IC50 value was calculated.
9-Dechloro-N-(p-methoxybenzyloxycarbonyl) bacto-
To a solution of 6 (50mg, 0.091mmol) in benzene (1ml) were added tri-n-butyltin hydride mmol) and AIBN (4.5mg, 0.027mmol) at room temperature, and the reaction mixture was refluxed for 1 hour. Evaporation of the solvent gave an oil, which was dissolved in ethyl acetate. The solution was washed with water, dried over MgSO4, and filtered. The filtrate was evaporated to give a crude oil, which was subjected to preparative TLC on silica gel developed with ethyl acetate-methanol (100:1) to give 7 (33mg, 71% yield) and 8 (3.9mg, 8% yield). 
